said that contrary to general belief recent work had shown that the ingestion even of large quantities of water failed to raise th9 blood-pressure of normal persons, and that there were reasonable grounds for belief that various portions of the kidney tissue exercised a selective action in the elimination of different substances, e.g., salts and nitrogenous bodies.
In the third table (p. 19) the most interesting fact forthcoming is, in my opinion, the increased excretion of sodium chloride produced by the baths as compared with drinking the waters only. Unless we assume that the gases inhaled from the surface of the bath are the cause of this, we must consider that the baths have a physical effect on the nerve-endings of the skin, possibly by way of stimulating the posterior pituitary gland through the spinal cord.
With regard to the fourth table (p. 20) the alteration of the urea uric acid content is extremely important. The production of an increased oxidation of waste products is of great value in the treatment of such conditions as old age and gout. Again the question arises as to the importance of the calcium ion. Blair Bell has shown the special importance of calcium in relation to the ovaries, and other writers.have proved a definite relation between the parathyroid and calcium. It seems quite reasonable to suggest that the action of the posterior pituitary glands may also be stimulated by calcium.
There are several grounds for suggesting that the extremely active calcium ion found in some thermal waters is responsible for many of the beneficial results experienced by patients which take them. Against this, however, it is the fact that a number of mineral waters which contain no calcium benefit the same class of case.
Dr. W. EDGECOMBE (Harrogate).
The problem of determining whether a given mineral water has a true diuretic effect appears at first sight simple; on critical examination, however, it becomes very complicated. The conditions of experiment may be laid down as follows:-The subject should be on a fixed diet in a state of nitrogenous equilibrium; the fluid intake must be carefully measured; the salts in the diet should be estimated with the same care as the salts present in the mineral water ingested; the output from lungs and skin must be measured as well as that from the kidneys; the temperature and moisture of the atmosphere must be kept uniform; the subject must be kept at rest, or the amount of muscular work rigidly controlled; mental and nervous disturbances must be eliminated in view of their effect on blood-pressure; and, lastly, the weight of the subject must be carefully observed. The conditions of experiment, though falling short of the requirements above stated, were partially controlled, the subjects being on a fixed diet. The waters examined fall into two groups: the strong saline-sulphur water having a definite aperient action; and the mild saline-sulphur, considered clinically to act on the kidneys as diuretics and having no aperient effect. The results show that the stronger aperient waters have a diuretic effect, varying inversely with the drain of fluid from the bowel; the diuretic effect being apparently greater relatively than that produced by the milder saline-sulphur waters. These latter produced a diuresis in the experiments on normal subjects under consideration less than was anticipated or than is observed clinically. No attempt was made to determine the salt or salts that produce the effect. Both groups are complex solutions containing many substances, the predominating constituent being sodium chloride. Inasmuch as a greater relative diuresis was observed with the waters having the higher sodium chloride content, it would appear that this substance in the waters used has no marked inhibitory effect on diuresis from the normal kidney.
Clinically, it is found that, in patients with healthy kidneys, if the aperient action of the stronger water fails, a profuse diuresis is set up. If the kidneys are defective, as evidenced by a persistent polyuria of low specific gravity, a condition of hydraemic plethora is readily induced with chloride retention, hydraemia of the tissues and a consequent rapid increase in weight. The same takes place to a less extent with the milder saline-sulphur waters, and both should therefore be used with caution when renal inadequacy is suspected.
Also, in cases of obstructed micturition from mechanical causes, such as enlarged prostate, diuretic waters should be withheld.
Lastly, the question must always be borne in mind: Is diuresis in a given case necessary or beneficial? That diuresis induced by mineral waters is accompanied by an increased output of nitrogenous end-products has been repeatedly shown; but that the increase is more than would be accounted for by the flushing out of waste products accumulated in the tissues has not been proved. No reliable evidence has been adduced, so far as I am aware, that the ingestion of mineral waters can provoke active tissue changes. More light is needed on the subject. The laborious character of the investigation unhappily renders its performance by spa physicians in active practice a matter of the greatest difficulty.
Dr. BUCKLEY (in reply) said that he agreed that it was necessary to emphasize that diuresis, if it concerned water alone, was not an object to be aimed at, but if the increased excretion of water was accompanied by an increased elimination of waste products in solution a very useful end was attained, and even more important was the associated effect upon metabolism indicated by Mr. Race's experiments. He did not attach any special importance to the increased excretion of urea in itself, but he did to the variation in the urea-uric acid ratio, in respect of which the criticisms as to the influence of variation in diet, &c., had not the same force. He was strongly in agreement with Mr. Race that the difficulty in obtaining ideal experimental conditions and the prejudicial effect of such an abnormal habit of life upon the subjects of experiment rendered observations on a number of individuals under normal conditions preferable, and that the errors were largely eliminated by the average of a number of observations. He thought it would be worth while to investigate the effects of the saline waters on these lines; his remarks on their action had not been intended to belittle their value but to indicate the trend of modern criticism as to the mode by which they produced their beneficial effects.
